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The purp ee of this stud is to preise t an
experimental inve ,tigation of th Manife tations of.aphthous /Ulcers', '

glossitis, andch ilosis in the ral, cavities of 25 subjects) the use
of ferrous 2111d-on/ate supplements or the control of the lesiOns in 13,
subjects, and th hemoglobin eve s'atanitiai and final clinic
visits of all subjects for t' e 0 ,iOds varying 'from one month to
four years. On ele basis of the fi dings and within the. limitation
posed, it is c cluded that: 41y th presence of the oral lesions
does not appga .to be'signifidantly elated to hemoglobin levels,
which fall we within the,generally accepted )iormal limits;. ( -2) .

1

although hem g obin levels iarfall irthin the generally accepted
norMa/ limit ferrous gluconate supp ements have a/profound effect
upon revers 1 of eStablislied Oral lesi ns and the prevention 'of
recurrence ; (31 hemoglobin levels tha are at the over limits or.
below the ecognized minimum normal ran e s em to cdompany or
promote the occurrence of oral lesions; female, appear to have a
temdency/ toward occurence of irouLdefici cy more often than males,
and therefore show more frequent kanifet ions of oral lesions

.
.apparentIT related to the hemoglobin lev in the/ blood; (5) when

ferrous gluconate supplements au. prescri d foi the management of
oral lesions, subjects show an increase in \ eioglolin determination,' .

/
. and the majority show marked improvement in\the oral conditions 1

following treatment; (6) when ferrous giuto4ate,supplemens are not
prescribed for the management of lesions, subject8\show no
improvement; and (7) although the regular intake of iron supplements4
is not recommended, some subjects require' daily supplements. It is
recommendedthat the relationship between nutrition and dental 'health
be amplified in school health programs, ex ecially in underprivileged
urban areas. (DMT) --
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,* CHAPTER I

. INTRODUCTION

p" I

'Atypical cOn6.itions in the oral/ cavity may not be considered

.urgent life or de tb mat ers, but t ey do play important roles in

the quality of,health. The oral cavity is /particularly susceptible
,

.
i /

i ` -'-

,/
. t, , n'utritional.diaficie ies, beca91se

.

f t metabolic activities

AK

of the epithelial, tiss es.: These
highI. a

ly 'specialized tisties,.

and their sensitivity0s ,nLoted,bY Sour an Massler(281.

The oral tissuesflhave bee called the barometer ofith/e

state of nutrition of the ody. Subclinical status are,

certainl not rare and f on the standpoint of di nosis,

,pei-haps'tle mo6 import: tHfi.ndings are in the m uth....

The alvelar bone, the' ingivae and the tongue 'fleet the

present Internal status or the body accurately rid quickly..

Nerd for the Study'
4

This is an era when nutritional factors have :ppeaFed to play

*
/

a significant role in preventive dentistry. Various nutritional

f inadequacies-of the human have been lLnked with arly,matrifestations

' changes Which occur in the oral cavity, Schur and Massler(28)

and'Nizel 51agree that although the deficiencies of Vitamin'ITY.

d
Vitamin C, Vitamin D and of minerals' such as calcium and' phosphorous

are 1/Pst evident in tootIvand bone development, changes
*
in the

* .
, ,. . .

t
. .

.
.. .

gingivae are also noted. Thesegingivae changes arp linked especially
4

/

with deficiencies of Vitamin 'C, 'Deficiencies of Thiamin, RiWlavin,"
(, ,.

/

0

1. a 41.
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Ir

, .

and Niacin are also knc,wn,to bring:about changes of,the gingivae',

A
tongue and oral mucosat, such as anthracosi8 linguae (BlackTongue),.

.

secondary pellagra, periOdontal diseases, and other oral lesions:

For a long period time dentists and physicians halte been

, .. . .

concernel with oeal lesions that appear and-reappearin the mouth'

. -

periodically. 'They include aphthouS ulcers, glossitis, and

cheilosis. Numerous articleghave been written describing these
u,

lesions, prescribinqt therapy and analyzing causes(7i(l2)(25)(27).

i
ne researchers imate that,at least 50 percent or even more of

r from aphtSous ulcers, many mote women ":

4
.

if, .

and college students with inade 'late dirs.

i

alnutritidn, iron deficieiicy anemia
1

the

1

--t

Otal pop 1.4ti n sift
, /

men, yoVer,ish child

Exploringione segment

depletion afiron stores)

general population (4),(6)

as been found to be very lo

.Some reseaIcher.8 claim that 0 pet

the pOpulation suffers qom some

aricre in the "Clinical Pediatrics

tritional anemia is one of ,the most widespread of

deg

Jo

ee of anemi

rnal", the au

a. In a recent

hor noted that

all health

roblems according to a tenstate nutrition survey. fkliigh frequency
I 11

/ I

was observed in urban and rural poor children, and'in another articl

there yas noted a high frequency among the poor olde pulation.

The epithelial 'tissues are dependent upon the iron level 'in

the blood to maintain metabolic activities. When iron deficidricy:

occurs, the oral tdssues are,rhighly affected. It is recognized that

iroredeficiency may be;evidenced in other areas of tthe body before /
/

it becomes observable-in the oral tissues, but when the,deficienCy,

does be me'recognizabIe in the oral cavity, it is usually becaldsb

#1

,
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. . . .
.... . .

period
- . .,' '

o? irbn lack.(,v nera extenagd ofl'A p,the. Acording to Col?md';
s

,

...

iron stores will be depleted beforMron.--deficiencybcciTies apparent
1 .

.-
. . .

.

t
.

in'the blood. For this'. reason, an .individual may 'show normal, blood

. ,... -

level of hemolobin although iron stores are d Oepleted; i

. _
....,

, ...

The syndrome that incorporated most of the oral lesions such

t-

10

as glossitis, angulan cheilosis, and occasionally apht17 us ulcers
. ,

and dyiphagia, has been called Plummer-Vinson Syndrome. Iton

,-leficiency hag been: suggested as a causal contributing f ctorin
.

the incidence:of these rf;aq.adk:ts when they occur as the syndrome (8) :

$ Sutton's'Oisease,enComioasses aphthous ulcer butAdentifXsaNuch
1 . ,o /, . -.

,4
.

thD.re'Sev re st .te., The ulcers of Sutton%s Disease'recur perio-
.

1

dicaIly,,sin3 ally to a hthous ulcers, but endure fOr extended

Ll , - . i

1

o'
.... . /

periodb i e and, le v'e scarring, Prithary'iron7deficiency'anemia

has 'ho len uggesie as a clinic/a' f 't re in Sutton's Disease,
i. . \ , ,

. .. / that',but may very,likely o cur asa sec° isRpoit: It a pears h

.4
,

I #.

aphthous ulcers,' 4t ough mildly r oent,of SuttO b Disg se,
i / 1

I

'
it

-.

could be'of simiiar tiology: :
/i.1 . r

Can j.t be determined that iron d ficiency may b aLpre Ursor

to such dtalllesions as glossitis tr d, burning ton ), an ular
. ,

Cheilosik (cracks in the corners offlthe mouth), and, p thous ulcers

. e
-(Ciliker sores)? Can it be sh6n that when.iron suppl ents aret. .) 4,

') ' '
. 4 I' .-. .

-administered, t rheoccurerice
,

t

of these lesions is co
A.

rolled or
/

.4...educed? Therapy thiron supplements inl,the treatment of the oral.

i :11

lesions has teen recorded in medical writing, butt references are

' . '

. . ,

sparse.. Suzm (32),Waldenstrom(34),andTarby(I4 have reported

.1:esing vari us' iron supplethents with success when treating patients

, - -. . ,

' suffering from the Plummer-Vinson Syndrome.



It seems appropriate.thht additional research i needed in

ordet to substantiate the importance of iron therapy irithe control
.4.

of manifestations of oral lesions. The significance of Orpl health
I .

in total general health is. increased by the multiplicity pf benefits.

I .

The phonetic value in verbal communication, the esthetic va lue in,

4
humanTacial expretsion, the gustatory pleasures and Masticatory

functiChs which promote, digestive function Cannot be denied. Both
.

1

mental and physical diseomfor t are endured by adults and children

alike when they are afflicted with these oral lesions. The pain

and discomfort can lead to behavior changes which can cause serious

adjustment;problems(31),It is unfortunate that some children so

affected have been labeled as mentally retarded or backward because

of th'eir physical inability to respond adequately (1) (21) (31).

These conditions in the oral cavity may not ire considered

urgent -life{ or de

lequaL oft

hr

t eni the e

D event need
, -

. /

protective measur

atters, buti:they do p

di.idual'.s health'

tweln hemogl

I ..

ction o oral .can
/

-

' /

ay impo tant roles in

is i.4 5
;

the WiOdd and

be used fto pr etter

ering, Knowledge of such

e established'

tion, and

reventive and

e 'is basic to effective health education.

Purpose of thitStudy.
. .

urpose of this study was to present an experimental

4,

.inve tigation of the manifestation of aphthous ultgers,.glossitis,

and, cheilosis in the _oral cavities of 25 subjects, the hemoglobin,

levels, and the effects of ferrous gluconate supplements on the

/

control of these lesions in selected subjects:

0

1
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Therapy Jffering limited relief' in the past include:

1) the topical application of Kenalog in Orabase which is a synthetic

steroid ointment possessing anti-inflammatory fiction and 2) a tetra-

cycline movth wash.

Vitamin C has been used. extensively by, some dentists and

physicians fOr the treatment or prevention of these lesions. Some

c4dm success while others do. got.
40

If a relationnip Lean belestablished between the oral lesions

ani anemia, then it is hoped that this knowledge gained concerning

4
this segment of malnutrition will bbcome inclusive in the comb

prri7E5Ive helith education program.

'4

1'

c

7

0

;'

0

In



I
6

'De inition of Terms

The following terml aredefined as their meanings are used in

>-
the present study:

Aphthous Ulcers (Figure 1) is a diseage characterized by

4

1.

I

us Ulcer on the Lateral M rgin,6f, t

I /

/, /
painful val of roun., recurrent si gleor miltiple ne rp i

- I

. .

uicerations,/6 mUco'sal tissiley.th g ay, membrane, regular argins,
.

'

,,
A 4

/

and surround by bright, disc ete, thin erythematous r g.

/
tFlItther/A1 stration may be pen in Chapter IV, cases 4, 20 and 24.)

2) is a lesion that appears as 6pen edges or4heii&sis (Figure

cracks over the ski on either or both sides of the mouth, They are



V
0

igure 2.

/

Cheil sis oil Both Co ers;of the Mouth.

Pai ful, }hoist and tvexed by whiLa atm.

/

ep theli 7 sw lls, thic eni, and b es inf lam

S3,

lustre Tilay_be see in Chapte

1.--

CyanmethemIglobin ; rocedure
i

the met od/dmplloyed n he: use

f I

the tio-Dyn cs Co orimeter in order to det tmine c c lations of

T hemoglobin levell, and is considered to have a high degree, f Iccuracy.

I. '

{13-14); This rjrocedure requires a sample of 15 microlite s of

cased4
,

0

Sul:rou ding
(41******60

d (29). N further

.
1

blood which is then mixed with a solution containing potassium

cyanide, potassium ferricyanide, and sodium carbonate/

4

A
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'1. I

ferricyanide converts the,hemoglobin iron from ferrous Ito ferric

state to form an oxidized home- combined with globin to Form. methe-
)'

"Moglobin, which then combines with potassium cyanide to produce

the stable pigment cyanmethemoglobin.

.

Dysphagia is difficulty in swallowing, that is caused by

ulceration or hyperkeratosis of the esophagus (29).

Ferroud,gluconate is an iron supplement which Produces rapid'

hemoglobin regeperation in patients with iron -deficiency anemia.

It is better tolerated thn'Other forms of iron because of its

1

low ionl.zation constant and solubility. It does not interfere,
0

with pr1oteolytic or diastatic activities of the digestive system,

and will not woduce nausea, abdominal cramps, constipation or

diarrhea i the.gfeat majority'of patients (26).

Gloss t s'is an acute or chronic inflammatory.disturbance of

the tongu which can ecome painful, bright red in color ncl,w1

various d gre of ypertrophy (29). (III stration may be see in

r

Chapter
/

I Hema

volume o

hemoglo

as

I

/

terminatiom ifs a iprocedh,re used to/determ

ocetes,i and t

10: AeMatocri

hemoglobin de ermi/natiotj (2) , f(22 (24).1

is an on-beari ig pro, ein w iich normally
r

blood two forms: oxyh6mogibbin, chief y i
z

and reduced hemoglobin, chiefly in venous blojod. \

designa.a high, nq'rmal,

:41

/the ')
/

rates hate been un versall a

th trcu

arterial

.

. r

Hemoglob ie ermnation is carried out by comparang a frefh

fblood with a standard set of color representing,different,

,

. 1

1 0

0

4

A
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4

intensitIesAarhemoglobin color. A color index showa'the amount of

hemoglobin in proportion to the red.blobd cell count Under normal

conditions the number of red-cells in each cubic millimeter of

circulating blood remains almost constant. Daily'variationsof

one-half million cells are normal, and gieater transient increases

may occur during stress. The hiemoglobin content, expressed in

grams per 100 ml. of blood, nozlmally increases in direct proportion I

to the rise in erythrocyte count. 'or production of hemoglobin;

an adequate supply of iron is required. When there is inadequate

production of hemoglobin,/gne cause ilithe failure to include

sufficient iron in the' diet.

Iron-deficienc anemia s a term used to describe,moderate and

se there is insufficient iron,..to maliesevere iron deficiency/

normal quantities_of

Rena la

rie,10

n Ora

anti-inflammatory,

-temporary relief

Plummernin

tipru

sympt

bin.

a synthetic corticosteroid which p ssessep

itic and antiallergic action use fbe.

s of aphthous ulcers..

,

roma is characterized by atroph

,papillae and bad spots n th4 tongub, pain
/i

the tong and oral

mucosa, difficLlt in s llaaing, ac6ompanie by mouth lcers and.

Ceflosis.

I Sutton's Di 4ase jiigures 3, 4 is a's ndrome which beginsd

. i

/

as a small, smooth, pa nful red nodule or plaque which soon ,u1-

I

aerates. Thekraterl painful ulcers are much larger and deeper;

and heal much slower than aphthous ulcers, and leave s4 rring (33).

(Further illustration may be seen in Chapter IV, Case 1

. 11
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4

Figure 3. Cr ke Ulc Disease on h Lowder Lip

4

.
3.
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a t

4

.
Figure 4. Extensive Ulcer of Sutton's$ on theUpper Lip..

.

. .

es,
-

. '

Tetracycline Mouthwash is primarily bacteriostatic treatment for
lb:
certain gramrpositive, gram- negatife organisms, and used as.prescrip-.

.

:.-

oN. ,
tion for temporary relief of mouth ulcers (26) .' :

s

13

.

41.
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body, cOmPared with the indili,idualis iron requirement's. It is only '`f''
... ,

\ . -

Y% t
.,

1 .\ . 40

when iron depletion;. has been o,' long standing that *manifestations such

X

4. ' ..;.
,

'

..,'

els,glOssitis, .Wularp,stomatitis and esophageal adhestads-(Plummer-
.

, :- ..-
.

CMPTE2, II,

. REVIEW OF I.,J.TFRATUFE

There are stress periods, doring life when body iron requirements

. \
are in"cremedi-eisting. iron-stores are 'rapidly depleted;and a

- Zs" , 4

deficient diet soon produces iron deficiency. Depletion of iron

stores is reconized as the earliest phase of- iron deficiency. As

iron deficiency occurs, iron stores are exhausted before Lyn-
, ,

deficiency anemia appears.

.

'.Iron-deficiencv alemia is the xesult of a deficit in available
.

'iron, Aron a_soibed from thep;diet/ plus iron reserves within the

Vinson §yndromee) occur (5)*.
- :

the object of iron .0erapy is to provide .1.r%onsin an available

form and tin adequate amounts to 'correct the defioienc

pailability of ingested iron is related toits solubiliiy.a4 its

reduced state. Ferrous salts are considered. to have *an'\absorption
4 .

rate of 10 to 15 per cent in usual treatments given to anemic..or

iron-deficient patients, and sihce they have $roved effective at lo!tw

dosages, they have received wide use.

Ascorbic acid is the one substanceWhich has been shown to

,
increase Iron absorption. for this reason, some investigators have

-

1
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a

combined iron with ascorbic arid for treatments given. ,ColeMan,

et al (5) believe this tobe or little practical value however,
A

..

because of the efficacy of iron alone. 'Results of adequate therapy

are highly predictable, and effectiveness is usually determined 'most

efficiently from the rise in hemoglobin (5). Although blood ualues

return rapidly to normal, iron therapy must be continued for

extended periods of time in order to reconstitute the iron stores ,

in,the tissues.

As. early as'1893 Blankenstein (19) suggested that the signifi-

cance of iron-deficiency anemia may be important in the diagnosis. of

c

lesions of the oral cavity. Suzman,(32) in 1933, reported an inves-
,

tigation.of the etiology of Plummer-Vinson Syndrome and its relation

ship.to "idiopathic .hypochromic anemia". He acknowledged that

the relaiioniip between anemia and 'the syndrome "had alwayS been p

subject'of contention ". In 1938 Waldenstrom (34),expressed concern

o

thae'the study of.so-called hypochromic anemia and syuptpms afflic-

Ling epithelial tissues had not-aroused much interest.

Darby (7) reflected in 1946 that recent interest in viCamin M

complex deficienRies.ascauses of lesions of the budtal eissfies had

led to the unjustified claim by many investigators that all such

lesions were manifestations of vitamin deficiencies. It was claimed

,

that 'changes in the lingual papillae were specifically due to niacin

deficiency, and that glossitis was probably due to chronic niacin

deficiency. It was airther implied that fissuies at the angles of

tlse mouth (ckleilosis) were due to rihoflavindeficency, although it

''had been shown that these. lesions may heal.after administration of

15
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14

niacin, pyridoxine or iantothenic acid; or'lhat they may be resis-

.
.

u

4. I;

tant to treatment with all of the known vitamin B factors. Schour
.. t 1

and Massler (2.8) conclude from their studi4 of 'the effects of r- A

dietary deficiencies oral structures that, "The oral manifesto-
.

. ,

tions of iron deficiency have, been given much less consideration

than those of calcium deficiency and merit investigation."

417

Suzman (32) studied eight cases of Plummer- Vinson Syndrome a

the'Massachusetts General,Hospital over a period of two years. The'',

patients were all women between, the ages of 27 and 61. Clinical yl

features mahifested by these pati9ts-were: burning, red tongue
r.t

which appeared atrophic, smooth and shiny, with fissures present.at-
.

the anglIs of the mouth; and dysphagia (tightness in thd esophagus).

Six of the patients were found to have hemoglobin concentrations

which ranged from 35 to 60' ,Pr cent at the initial examination.

These six patients were given a prescribed daily treatment'of iron

with ammonium citrate in concentrations ranging, from 3.8 grams to

11.6 grams. Treatments were continued for 'Periods' of time ranging

from one to two months. ,'Final data were available \for four of these

six patients whose hemoglobin concentrations were found to have

increased fromp to 30 per Cent. Their overall physical conditions

were improved, and there was marke improvement in the conditiong of
1.

the mouth and tongue.

Suzman (32) reported a seventh patieit who w s found to-have
.":

marked'anemia,-and a hemoglobin concentration of only 15'kt Cent.

This patient was given intramuscular administr ion of*O'frig, of

ferric citrate over a period of three d , and thdb a.geocond adminis7

trationcif 1600 mg. over a. period of fou days. Twentyyg-after the
't

V 4,
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,

second course of iron, hemoglobin Concentration had increased 18'

4,4

'per cent, and marked improvement of the'lips.and tongue were observed. .

'The eighth patient, studied by Suzm'an died on the sixth Olty, afterthe
-

filiform tiougie which was used for relief ,of' ayspagis
was caught .in

a fold of;mucous membrane,
perforated.it, andi-then passed through'the-',

esophageal wall.
.

.

- .Surman concluded that since the admi.iistration.of large amounts
-Of iron almost invariably relieves the anemia, and usually.alleviates'at

.the'letions of the tongue and mouth, then a virtual deficiency ofdo.

iron May play some part in the etiology,
of Plummer-VinsonS);ndroMe,45,

anemia, glossitiS and dysphagia.

WaldenstrOm's studies' (34) support lizman. He reported,somg.
. .,-

,
clinical observations of symptoms frog the epiihiOalorgans "

'= probably caused by iron deficiency.
Waldenstrom observed seven

h
cases, all showing typical

Plummer-yinson SyAdrome. All cases, were

females whoge,, ages ranged from 17 to 5.2 years: 'Patients Presented
,,

.t..4':.

.
.

symptoms which included fisiures
at 'the angles of the mouth, burning,

,L
. .'and soreness-of.the tongue, and'dysphagia. Blood hemoglobin levels. -

.

were observed to bebetween 25 .per cent and 60 per cent. ,-,,Patients '

who were treated with ferrous lactate Oom two to seven weeks shoWed

much improvement on subjective :symptoms, and hetoglobin values* were
.-increased: He never, used any treatment' other than iron, and always -. .

- experienced good results.
4,

I=a .4

..
. .,Waldenstrom reportedobservationsof seven additional:cases, ail

..,- .

14 /
° t "14,.of whom showed typical koilonychia, with or withok Manifestations of

1

fissures at 'the angles Of the mouth, sore tongui and dysphagia, -and
.

_.

with or without anemia. He concluded that it seemsvery probable that r'a
.

17'
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all of these varying combinations of symptoms in the 14 patients,

both with and .without anemia,have-one common cause: -iron deficiency.

All cases iMproved,after
iron medication.'

0.

p Darby (7) critigized Waidenstrom's conclusidhs since 'he did not

.remonstrate that his cases were resistant to treatthent with the vita-

.

,

; min B- complex. Darby suggested that the patients may have consumed a

.

.

more adequate diet ddring theperiod of iron therapy, and therefore--'4
r./

may have,overcome a concomitant deficiency
through manifestations of.

glossitis and cheilosis', for the association with hypophromic anemia,

may have been due tie) an accompanying deficiency of vitamin B-compleX..'
.

.
4 Darby (7).iilempted,to

present, evidence that atrophic lingual ;

papillae, glossitii and.angular fissures which acconipany.iron-defi-
.

.

ciefigy anemias are often due:to the lack of'iron alone, and not to

the iccomAnying,deficieficies of vitamin B-complex.- Darby reported
.

a, Study of six,, cases , encountered at the NueritioryClinie of the
.

. -

,

. D epartment of Medicine of Vanderbilt'
University Hospital. Patients

, . r
7% ,

, +'
. , :at the Clinic; esagiCl'alliveimen,

usually, present therecurrent .oral1'
t

:I

signs; and other symptoms
)

ofeen diagnosed a, "subclini cal B-complel.

deficiency ", but they fail to respond to therapy with B-vitamins.'t, t

1

It was because of. this observation
thatTarby'initiated the study' of

. .

;t.

0

i 1.

1

1

the gases she reported. The B7coMplex syrup. Which tle-p.rescribed in :-
.. 1

some cases contained 25 mg.. niacin, 1 mg. of,trihoflayin
and:" mg.1 .

..
.

I

Of thiamine,,tp .4 cc., ,

,.
.

.

All six cases studied by Darby were women b etween the ages -of 24,

>
.

rvi.._ .,and 38. Their hemoglobin levdIs at the initial' visit to the cp.hic., 4
.

'ranged b4ween 8.2 and ,2.2 g/100 ml of4blood. All cases presented'

18
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symptoms of oral disturbance related to Uummer-Vinso Syndrome,
. . , .

.

,including glossitis, chei osis, and aphthous ulcers Two patients
e.

,
.

,

exhibited diagnostic dysphagta. Patients 'Complai ed of sore mouth;

sore.and`burningtongue, ,and fissures at the a les of the mouth.
v . 1, .

All_patients exhibi4d atrophy of thepapill of. the tongue.

4 ),

In two Darby's'cases, B-domplex s (4 .cc, three times
I

.

daily) was the first prescription given. After eight to nine weeks
i

,.%..,

there, waS no improvement in oral condi ons of either-patiat
.

1

,, i ; :.
,.

7

Tatienx number one was given the add Jona], presc'ription of riboflavin
.

, ( .....

(5, mg. daily) , and there was no amp ovement after three weeks. Then,-

pyrIdox ne (50 mg., three times d ily) was, added to this patient's

mediCat" on and within two weeks he lesions improved. The pyridoxine'._
)

was discontinued at this time, but fissures at. the anglesi,of ,the mouth '
<

. 4

reappe. red and:Aid not resgo to-administration of'12 graea, of, Yeast,

O

-

three Imes daily. Patient number one aria number two were both

given O. g of ferrous su

one was given the fer-ro

fate,, three times ,daily: Patient number

sulfate in addit,ion'to the B-Complex syrup.

, .

Patient, two was given the ferrous sulfate in addition to the.
. . -

g.. ..
-..

yeast. Three weekA 'one month later, these two-patients had no
,.,

soreness of the mou , the tongue wa.s normal, and the hemoglobin

levels N'ad.risen f om 10.5 g to 12.5 g. After the iron therapy, both

patients remaine cured.

In case nu er three, the prescribed treatment was rbur mg. of

riboflavin'adm nistered subcutaneously for foal days. Oral condi-

)

tions remai;le unchanged. Then, supplements oE.dried breVer's'yeast

were prescribed (30 g, three times daily), and after six weeks there

19
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4

was no change. Troament with pyridoiine (1.6 mg. daily) wab%initiated

.

4 -

'for one week. There was again no improvement. Yei:4t,thevapy,was
.

. :

added for a period of two weds, and still there was'no'chauge in

. ',. . -

oral donditions. Then ferrous sulfate-(0.3g, three times daily) was

. ; .

. .

administered' for one month. The hemoglobin level increased' from 9.8 g

to 14.0 g, and the patient showed prompt relieffrom the symptoms of

Plummer - Vinson Syndrome.
a

Patient number four was given treatment with 0.3 g ferrous

.
4

sulfate, two times daily, together with 5 mg. of riboflavin adminis-

tered threeetimes daily. kfter One month, the oral lesions had com-
. .

. e
I A ..

' .

, pletely healed, and the hembgl$bIn had increased from 9.'1 g to,13.0 g.

,

The diagnoSis.of'this patient had been that of ariboflavinosis, with
.

..-
.1

.coexisting -iron defic ency: It was thought that the respon$e of oral

_____. t..,,
-, ...

lesions was due to'riboflavin. This case illustrates further the

eonfusiOn which mayrlse when two therapeutic agents are used..

Darby insisted that agentp:mustie tested separately, if accurate

, 4

.
.-.

.. . .

interpretations are to be' gained. . ,

1 .

. . 1.

.., , .

The two -remaining- Vatients,-4bet$ Eli/6 And six, were treated'

..

with ferrous sulfate (0.1 g three. times daily) alone. Ireatment was
.

i

not preceded with administration 0 8-vitamins in"ordet! to determine)

,
, 1 V

,

whether the patient mould respond. to this. agent alone. Atter one to .

, .

..

two months, the patlients.laerecdvietel:y.asymptoinatici ,and hemoglobin

\

levels had increased from a low.of'5.1 g to a hi h of 13.5. g.
e' ,

0 . . .

. 1

(1:1

, ._
'

parby:s report of representative stddi d was interpreted by

-
him as indication' that irondefici,pncy-along may manifested by

fissures at'tlie angles of the mouth and glossitis. He belieVed that

*20
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,this injterpretat on was culs1,1Lut. with Suzman's successful treatment

of 4 cases of P mmcr-Vinson's Syndrome with iron adWnistration, and

with Waldenstro conclusion that these lesions of the mucosa and

the dysphagia a e both .cured by administration of iron with no other

therapy.

Darby 4,an w d that these lesions are often confused with the

__oral signs of B-complex deficiencies, as was evidenced by the there -

peutic measures which were first instituteil in several of the cases he

reported. He continued the StUdopof each of his subjects over a long

4 1'

* enough period of time; however, he was seeking to be convinced that

the B- vitamin preparations were ineffective, and that. the iron therap

alone was e<Active. Darby did not deny that-deficiencies of ribb-

flavin, niacin, or other B. complex factors may giVe risesto:glossitis

or pheilosis. His emphasis was simply the another cause of these

.
.1)

signs is iron deficiency. These tindi prompted Darby to initiate

the study of,thecorrel n of these oral manifestations and the

hemoglobin-levels of the general adult population. His assumption

was that there was more frequent association of these'signs with low 5

hemoglobin levels, than with high hemoglobin level;.,

In more rectot years, Vogel (33), Jacobs, et al (17), Burtocid

Durovic (8), and Mahili (23) have. made references to anemia aea
'

r.

causal,factbr in the diagnosis of these oral maladies,, but there is

no extensive or structured review2nCcase studies allailab such-as

those conducted by Suzman,,Waldenstrom and Darby between 1933 and

44,4

1946. At the present time the actual cause of the manifestations of

aphthoUs ulcers glossitis, and chyllosip In the ;!)ral cavity, ,andthe

recommended therapy for their con4rol re ain controversial;

A..a

4
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CHAPTER II
PROCEDURES

After the problem was selected

standard "Project Review Form, Committe

in Research, University of Florida" was

adejlatelyNefined, the

on the Use of Human Subjects

ompleted and submitted, and.

approval was given for this experimental nvestigation. Delimitations

and limitations were specified, h potheses/were
established,, and terms

used were defined. 1 available literatur related to inveqigations
,

of the significance iron deficiency in the manifestations of,

, lesions Of the oral ciri y wai studied-and reviewed as a backeround,

for the study.

Selection of Subjects

ednvestigator accepted'appropriate subjects for participalisiit
.

,

.'in the pregent stpay during the four-year period from February 1970
_,,_.

,

-.4,,tiftiOrch,104, .'Anexiended period of time was requited tpt com-,..
-:-

.. pletfon 5fglis experimental iuvestigationbecause of sporadic
.

'availability of appropriate subjects, and the need 'for continuation! .

0'

of observations over an extended period.of time.

Need for-additional subjects led to posting of notices in

strategic places at six multi-purpose buildings on'tbe University ,ofv
..,,-Floiida campus in eFly 1973. these notices fnaudpd di rammatiC

s14tches of the,tylies:Of oral lesions which'subieatmay4 V

22
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'order'to be considered as participants. Interested potential subjects

were requested'to contact the investigator by telephone ;,in order to

confirm an ap pointment yith the consulting dentist in the Clinic of

Oral Medicine at the College of Dentistry of the Univers of

Florida.' Potential subjects were also inforined that diagnosis and

treatment would be provided for them at no -cost,if they were selected

for participation in, the study. A sample form of the notices which

were posted appears as Appendix A.

Approximately 25 volunteer subjects responded to the posted

notices. An additional59 potential subjects were patients who were

referred to the dental clinic by practicing dentists and physicians

throughout Florida. Each of these, 59 patients was'examined by the

dentist in attendence'at the. ,clinic, and screened for poss-ible Oar-,

'.. ticipation'as Subjects'in the present study. Volunteer subjects whO
;

.,:.

* -
V.responded to.the posted notices were urged to make "appointments fop I

their initial screening
. examination without delay if oral lesions

werepresentlsothatclinicalobservationcouldbemadeof,th'e'ulcera
L

tive stages-which are of variable duration. Critical' judgment in Ole%

-;. .

ultimate selection of all subjects was made'by li: R. Stanley, D.D.S.;
s

Chairman, Department of Oral Medicine, and his associates at the
-, .

7, , .

,'"
,.dental clinic. As a result df.the examinatAiVs,
it Was agreed that a

.

.

, .
. .), ,

totel 4c) 45.subSects-Coilla be considered' appropriate for participation.- .4"
.

'in the present study.

Attrition of potential subjects occurred because of,natural,

mbbility, lack of motivation to return, to the .clinic, after relief of-.

pain or acute symptoms as a result of the initial visit,

tions, because of other
illness-,,,involvements, and inability to return

23



'1

P

lyl 22

t-o the.clinic ben se of tranportati n difficulties compounded by

thd energy c f late 1973 and ea ly 1974. These attritions

reduced the final st dy sample to a to al,of 25 subjects who remained

for inclusion in the xPerimental iavetigation.
,

.

Each of t e'25 s ects selected for participation in the pretent
1

;1S' study was requ ted to complete and sign three.necessary release forMs.

The inve>s-t`fgatoi define and explained the study, and informed-the,

subject of the right to ifhdraw from the project at any time. Both

the investigator d the ubjecCsigned the University of Florida

"Infdrmed'Consene form, copy of which appears as Appendix B.. The

subject was reques edfuri er to agree to -4.4e provisions, and sign

the College of Den istry form, "Photographic and Television Release",

4
aocopyof. which appeart as Appendix C. The subject, was, asked to

sign a third release form which aut4prizedthe collection of blood

-11111010111.1.1.

specimens, and use of other' technical procedures which May ,be_con-
7";"

k 46,'
sidered necessary or advisable for diagnosis-and treatmenr.' This

-. .t
...

, third- release form is.a xpuiinb'inclusion of the official form,

A ° ,* .. . IL
-0 4C011ege Of Dentistry Admission Record, Shandy Teach?ng Hospital an,t

e

Clinics& University of Flori , and also inciudds a brief medical'

history. All, completed. forms were'filed for official use and record

I

as needed.

Each sib ect s requested to return to the .dental clinic for a

reevaluation of th e oral condition, preferably after a period of 30

drays. At the second visit to the clinic, the subject was informed
,e

that another extensive oral examination would -be made, ,A second blood

sample woul be obtained, and,a second hemoglobin level and hematocrit

.24
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reading would be determined. The condition of the oral'lesions

observed at this second visit, and the iron levels in the blood would

be compared with the findings of the initial examination, and final

assessments would be made./

SelectiOn of Subjects fur Therapy

At the initial visit.at the dental clinic, each subject was

given a complete oral examination by the dental cOnsultant In attend-

ance. Close examination was mad for any signs of conditions which,
,

/
...-..

could be of such serious nature that fufther participation by7 the

subject Would be unadvised. In other situations, oral tis ues may

. I

have been traumatized through biting, careless-toothb hing, or upec'

4
of topical applications such as aspirin or other chQthicalq .WiaphrdfaY

4

haVg caused 'burns. All such extenuating Possibilities had to be A

Eliminated so' Ghat there could be assurance that lesiOns manifested,

Were no due to these causes. Lesions resulting from mechanical causes

were no appropriate for purposea,of the present study.
-1(k

Atypical conditions of the oral cavity were assessed according "

to severity and extent% It was the critical judgment of qe aittno:-ot

debta consultant to make the ultimate selection of subjects for'ftub-

sequ nt labOratory diagnostic procedures.

c

Labo atorylprocedures to which each subject was exposed inclOtd.

moglobin level determination, and a packed red cell (erythrocyte)

ca culation. (hematocrit). The investigator, a registered tedhnologist,

p ocuied a'blood sample through the finger tip punattire method, and

d termined, the hemoglobin level and thelematocritreading.

As a result of the initial diagnosis which included integration

4
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/°

of,the idformati in obtained from the patient's medical history, the
./0

clini*.observation of oral' manifestations,` and the ;laboratory

,findi the 'oral pathologist determined and selected those subjects'

who ere to receive therapy. A total -of 13 subjects was selected for
5

t eatment. ,The priNary criterion for selection of subjects who

"-freeived therapy was the nature and extent of the oral lesions.. This
4

selection was made regardless of the hemoglObin level, whether it

- 0could be copsidered normal, low-normal, or iron-defiCieboywanemia.,

The he oglobin level Gras, a cOstgr4aft-'6f.secondarYimportance in' the

4
s14 onC171ubjects to receive' therapy. It was recognized that the

standard designation of hemoglobin level which may be Indicative o
iron-deficiency anemia Temains a controversial issue.

.

o

Selection of Therapy

,
,

Iron was chosen as the for- use to th/6 experimental

investigation, primarily because of the encouraging result's of earlier

studies hich were reported in Chapter II, "ReView of Literature".

Suzman (3) used ferric citrate with success. Waldenstrom (34)

ferrous lactate and reported ip-rovueot o k;ondltions of.

his wients. Darby. (7) used Vitamin B-complex
precedingttri'atments

with ferrous sulfate, and reported that his patients showed no improve-
.

mentAmtil iron therapy was administered.
'

.

= i

'The therapy prescribed bthe dental consultant for 13 subjects

in the present investigatiob was-ferrous gluconail (320 mg:).. Ferrous

' gluconate was selected as"the iron therapy'of Choice because this

supplement demonstrates effect§ 'readily, and is known to cause little

or no gastric 'disturbance (25).

26
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r Iron deficiency is recognized as a most common dietary deficiency,

with. rhe possibilityof as much as 50 per cent of the population in

many areas suffering from this deficiency (6),'(30) : The-Aetican

Academy of Pediatrics has recently urged that childien should be fed

Iirotliortified milk to -help prevent the prevalence of anemia in this
. I. .

country (9. ). The Food and Drug Administration is presently consid-
A

'ering a new regulation that-could triple the amount of iron supple-
.

4

mentinow added to...bread and- flour in order to cope with the -reported

,
widespread iron deficiency 'in the'UnitedrStates (15).

''.* .

1
, 4

.'
.

_It has been postulated that the oral.lesion* investigated in the
i .- . .. .. -

prese ni.:

.

stueY are as extensive as'in iron deficiency. Since it hag
.

bepndemonstrated that there is 'a:possible relationship between'irore-

. /- . ,

41. 411elency and aphthou's ulcers/ it-seemed logical that more conclusive 1

.

data are needed,and that add tional efforps should be,made to demon-

.
, .

'-,
strate effects on the contsx f these a d other oral conditions. .

0
I

through.the use of iron the apy..

Determina.tio of Hem lo'ri Lev is
I

I Initial and `pal hemo, wet. IdeterMine4,by, the'

Bio-Dynamics Colorimer w ch employs, hecy yMdth lobin procedure'

4117

as explained, In "Definition of Terms ", Chapter I. procedure

. *

proviges fqr calculations of hemoglobin leVelsreadinigs in grams.-per

t
\ 1

,100'milliliteis blood. DetyrmidAion ols,hemaglOidn level in.

I"

grams .per unit vOltme of blooa was considered to be more accurate than
1

Or \
that of determinations ih per I, cent, as ad been done in similar inves-

. ...'".".......'

tigations, When calculations are made h. percentages, 4 normgl value
4

,. .------ f

y
representing 100 per cent must be es.tab ished. Assessment of thee

,...

_.

. iv.,

I
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al values'has been made with ranges frOm 13.5 g to 24.:2 ml

1). For the purposes of this,study, it was accepted that. the per-
4

c ntage basis could imply a false sense,of accuracy, since a single

mple oE blood could render a heioglobin reading of a low of 61 per

ent or ,high as 101 per cent.

minas

Re cti'ons in thiS cyanmethemoglobin method of hemoglobin deter-

on are fast and stoichi'dmetric. Use of .the Bio-Dynamics

rimeter with the pre - bottled and accurately measured diluting Sub-
/

ance'reduces/the 'chance of error. The colorimeter provides for

measuring the color intensity,electrically, thus eliminating the

possibility oD human error through the use of the eyes'in varying

intensities of natural or aiti icial light.

The hematocrit was used

I

and thus designate high, n

capilla4 pipet (85 micr

p.

determine the viblum of erythrocytes,

l, or low hemoglobin letals% A micro-

/
iter4).w filled t/ the three-fourths'

level with the srubject s blood sample. The ,pipet wag then centrifuge
,

at a tender(' high speed until maximal packing of erythrocytes

obtained. The level of 136 ked erythrocytes 1.w read on a t;tand.i ri

scale, (which is.calibr Led foi the 85 micruliLr T usual,

range of values for c ed red cells for males is f om 40 to 54 Per
. I

I

cent, and' for females,i from 35 to 47 per cent of the'.total 'bread

sample. If any hematocrit value fell below the established viormal
. 0

i . .

valuesl erythrocytes,or packed ethrocytes, then i on-deficiency anemia could,

be st,Pected.
1

,

ItcCollection and Trea me t of Data

4.

The participation of 25 sub is in this experimental study

28 .\ S
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provided th.data which are presented for observatidn,' summary, and

interpretations. These data were recorded-fo4 13 subjects who were
,

selected.by the dental consultant to receive ferrous gluconate

. supplements during the experimental period; and for 12 subject who

received no ferrous gluconate treatment.

The age and sex of each'gubject were noted, and individual

records.were made of the initial and final status of each subject

according to: (1) clinical assessments of atypical conditions and

types of oral lesions, according to severity and extent as designated

by the consulting dentist; and g2) 'hemoglobin levels determined by

the investigator. Additional descriptive data were obtained at the

subject's initial visit to the clinic, when the dental consultant

requested the subject to describe his plesent condition in his own

-

words. The dental consultant made notations as the patient described

1.14.s condition, and appropriate information was later recorded in

1 /
proper sequence.

1 All initial and final status'data were tabulated and-s marized
. ti _

f r purpoSes of comparison and interpretation in April 1974 P^1.^r7
.o

*nations of chair 'es in hemoglobin 4,ere to grt-n per 100

millilit rs of blood,'Snd assessments of any changes in^o'ral. condi-

tions w re made iZ'simple descriptive terms.
/

dividual documentary records for each subject were summarized

for inclusi, in the findings, and pertinent collective data were

,/ .

I

I

, .

\ .

'
presented in table forms for purposes of comparison. Ifiterpreta dons

, \
.

. \

were made with particular reference to subjects whO recLived and did
1

7 *

riot receive fer.ious gluconate supplements, and the apparent relation

ships between the hemoglobin level and periodic dt urr nte and i

, - 29'
.
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reduction of oral manifestations of aphthous ulcersglossitis and

angular cheilosis. *From the interpretations of data,,,a summary of

conclusions-and recommendations was made. r

1

'

3O

a
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CHAPTER IV
PRESENTATION OF FINDINGS

6.

- Data which support this experimental ifivebtigation are reported

and presented in tIL present chapter. Findings' include the manifes-

tations of aphthous ulcers, glossitis, and cheilosis in the oral

cavities of '25 subjects, the effects of ferrous Aluconate therapy 'on

the control of these lesions in selected subjects, and the initial

and final readings of htmoglobin levels of all subjects possible.

.
The types of oral lesions manifested by the 25 subjects accordingto

sex and age distribution, and the summary of hembglobin readings

together with assessment of oral results are given in table form.

Reports of individual case findings and observAtiorls for the.25

Subjects are presenFed in descriptive, form in order.to grovide .

supplementary /data inappropriate for4ahulatlope

. .
d" Types of Oral. Ltsions 'Itanisted by...,c.ilje" 25 :3 likrigla

't 7 a 6 ' A

In Table 1 is .presented 'a summary of, the sex ,and age distribu-,

. - . . - .
tion of the 25 subjects, and the types of oral lesionspianifested

7

r

at thginitial visit to the dental clinic._ nspection_ of Table 1. 0.
shoes a 'predominance of keinale

.1.,

represents 80 per cent; of the,
`-:-

experiTental study( %di. obs

of

subjects, a, total, of 20, which

25 subjects participa.ting in this

ervad that a /total. of 1,0_,Ar thee

. fefe-ale. subjects (90 per dent) ace. within.

-. 31"

.,,, . ,,

the"age-groups nor, ,'.

9 \ 0

I

gt
F
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Table 1

a'

Types of Oral Lesions Manifested by the 25 Subjects
According to Sex and Age biscributions

Age Groups

Oral Lesiots -13-24 25-34 '35-54 55-75 Total
rw

M M- F M F. M' F Subjects

_AAthouS Ulcers- 1 5 1 1 0' 2 0 0 10

Glossitis 0 O 0 0 2 0 1 3

Gheifotis 0', 0' 0' 0 '0 1 0 0 1

Ohthous Ulcers/ 0

losSitis
0 0 0 1 0 0 1

ApbthoOs Ulcers/ 0 '0 0 '0 ' 2 0 0 2

Cheilosis

Glossitisfi 0 0 -0 0

Cheilofis

AphthousrUleers/ 0 0 0 1 ,i' i U

dheilosis/
.Glossitis

2

Sutton's I!lisease 2 1 0

0

0

r

3

. ""--..\

1

0

Vitals 3 6 '2 2 10 10 0 2 25
.

'9

3g1

"

A
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exceeding 54 years, This greater Proportion of female subjects

.presenting oral lesions may have been associated-with
the greater

,

.
la

anemic ,-tendency of females to becomAuring the childbearing years
t ibecause of the regular loss of blood trough Menstrual flow.

P.
..Acceptance of this premise may be just fied if :it can be shown:that

1

the hemog obin level in the blood is related to the occurrence o.f
k

'the oral lesions.

Further inspection of.jable1 reveals that the type of oral
.lesion-pre9ented by subjects most often was.that of aphthous ulcers

only, as was manifested by a total' of 10 subjects (40.per cent).

taien additionalsubjectswho
manifested aphthous, ulcers together'.

''with glossitis and cheilosis are included in the .designation.bf.
.

subjects presenting aphthous. ulcers, the total Dumber of subjects

manifesting this type'of oral leslon is increased to 14, or 56 per-

cent of 'the total 25 subjects
I-

..

Report of Case Findings.

..

The clinical features andobservation0 of each-individuai t ,
,

%
.

.f ,,, subject of the total 25 subjects are'eaemaiamt vn the followink,
. . , A . e.

:pages.
.

I , --,k I
.

.

.

,

. .
.&se 1. A 22-year-oldfemale volunteer fimt came to the.

....

dental clinic on January 30,;1970 with thelcomplitia of 41 long ' 6.1

.

history ofaphthous ulcers. At the time of her first examination,'

three lesions were observed which were inflamed%-and she reported
.1

tha ey were causing her much distress. Laboratory.findings I

..showed that the hemoglobin level was 12:10 0160,m1,*andrthe
,- . i

s ..hem tocrit reading'vas 36,00 per cent (row nokmal for females).

I
33
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,. The treatment recommended was ferrous gluconate (320 mg.) tablets

twice each day for 30 days.. The subject left the vicinity and did

not respond to a letter requesting her to return to the clinacifor a

second-observation."She responded to a telephone call made by the

investigator in February 19K. four years later, and she returned to

the cl nic on March 6, 1974: Oral examination at this second visit

I

)

indica ed that she had not beeq bothered with,any disloinfoit for

roveal a rlormal'oralcaviity with no oral lesions. The subject
,

'foyer six mqnths. kaliemr hemoglobin le'vel at this second visit was 15.3
. . 4,

%

g/100 ml.and the.hematocrit was 46.0 pei cedt (high normal range).

These findings show an increase in hemoglobin level of 3.3 g/I00 ml,

;,

and an increasein the hematocrit of 10 per cent. The subject cow-

: . fr

tinues to take one iron tabletevery three days.

Case 2. Th.d subject was a 22-year-aold female volun eer who

came ty the clinic January 2, 1972 with a history reculllrrent

1phtlous ulcers. At Ohe time of her first examination presented

.numb rous lesions in the oral cavity, both on and under the tongue.

Shecomplained of great distress. Her hdmoglobin level was .1147

,t.

.

0100 ml,laria the hematocrit was 32.4 per cent (below u'sual normal

range). The dental consultant prescribed KenalOg in Orabase
A

Or'

temporary'relief of symptoms, and 'recommended, therapy with ferrous .

4

giiconate (320 mg.) tablets twice each.day for 30,dayS. She

returned to the clinid on February 6, 1972, The oral lesion per-

sisted, and her second hemoglobin readitag was 11.9 g/100 ml and

the.hema.tocrit was 35.7 per cent. Results 'of these. laboratory tests .

cr
't't

4 .

demonstrated an increase of 0.7'g in the hemoglobin levels and an

. .
.

....

increase of 3.3 per cent in the hematocrit. In interview, she was,

- '34
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evasive about following ins ructiou6 for the
medications prescribed. She

was asked to return to thtt:inic within two months. -She' MPved away from
the vicinity before she mad ;"the third visit to the clinic. In January
1974 she was sent a letter rOquesting her to return to the clinic. She
did not resprond,and'a

telephone call was placed to her Palm Beach
dence.. She indicated-that h6r condition wps'uo better, and that her hemo.4-

,

glcbin level was "below normal" in September 1973. She stated that she
was no longer

following the,iron therapy prescribed for her at the dental
clinic. No further informapion was available from this subject.

Case 3. The subject was a 24-year-Old
male volunteer who came intoe.

Ithe dentalt-clinic
on Octobpr 30, 1974,

complaining of having suffered

1)

almost continuously, from a0 thous ulcers f r several years. At the time
of his initial

oral, examination two small lesions
were observed which he

said were causing him distress. His, hemoglobin level was 15.0 g/100 631
0

and his hematocrit
was 42.0 per cent (low normal range). The dental con-

.

sultant-recoMmended thathe take, one ferrousigluconate
(320 ,mg.) tablet4three times a day for 30 days. He returned to the clinic November 27,

-4973 with no oral lesions, but stated that he had endured recurrence' of
onq ulcer since his last visit. ;# His hrwoglobtn level, at thi% second v sit
4as recorded a't 15.5 0100iml and the hematocrit was 44.0 per cent. T ese,
labpratory resolelk revealed a 0.5 g increase in the hemoglobin level and
a 2.0 per cent increase in the hematocrit, which is considered well within
normal limits., He was asked to return to the clinic within 60 days. 1He

)Old not respond to the letter sent to.him.in January 1974. A'telephone
4.11 vas made to him in late February. He ipdicated that he was better,
and that he did not have thA,oral lesions as often. The investigator was
Unable to procure another hemoglobin

determination.
ti

3.5_
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..Case 4. Thi subject was a 31-year-old female voluntee,e. who
. ,

reported to the clinic on April 11, 1973, complaining of Manifesta-

tions of aphthous ulcers (Figure 5), glossitis (Figure 6), and

Cheilosis (Figure 7). I

'll

Figure 5.(case 4). Aphthous Ulcer on OralPapilla of Stensen's Duct

it

36
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Figure 6. (case 4). Beefy-red Tongue of GlAttis with Angular Ch ilosis

37
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Figure 7. (case 4). Closeup View of Angular Cheilosis

During the oral examination several aphthous ulcers were observed

which appeared ulcerated and inflamed.' She complained that her tongue

Was burning. She had deep angular lesions at the:corners of'her mouth.

The subject reported a history of miscarriages, and in March 1973 her

physician'had diagnosed anemia. She stated that she frequently suf

fered-from these oral lesions. Her hemoglobin level at this first

visit was 12.5 g/100 ml. There was no hewtocrit determination.

38
ve 0
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Ferro s glucon3te (320'mg.)1 tablets were prescribed threel times a day

for 30 d . She returned to tlle clinic on May 7, 1973. She presented.

no lesions, r..d reported that slie had not felt so well in years. Her

hemoglobin le el was 15.0 g/100'ml, demonstrating an increase of 2.5 g.

This subject may have enduted iron-deficiency anemia since she showed

what can be considered a high intake of iron during the 30 day period

Cif the ferrous gluconate therapy. Although her first hemdglobin level,

of 12.5 g' /100 ml could be considered wich.41 normal limits, accord*

, 1
I..

to some standards,-the rapid uptake of itOnNand prompt disappeararwe

. . .. ,..,
..'

of the orai'lesiows could indicate that the Wemoglobin' level was sub-

normal for her, and that she did 'indeed resent a mild case of anemia.

Further, when these firidings are compar d with thosd of case 3, 'we

find that the initial hemoglobin 14vel was considered high at 15.0

g/100,ml, yet when the same therapy Was prescribed for him over the

0
same period of time, the hemoglobin increase was only .5 g. This

confirms'previous studies that show that a subject who.has 1 a higher,

normal hemoglobindevel will absorb iron at a much slower rate (11), (18).

Case 5. The subject was a 32-year-old female referral who first,

came into the clinic October` 1, 1973 with a two year'history of Sutton's

Disease. She presented
multiple lesions of the tongue, lip,4ftd, palate..

She indicated that they were so painful that they had affected her

personality, She had become irritable and lepressed. tier hemoglobin.

level was 11.5 g/100 ml at the initial visit to the clinic. .There was-

no hematoctit determination at that time. The treatment recommended

was Tetracycline mouth wash and Kenalog in Orabase for immecliate.teth-

porary relief of sym2toms The dental' consultant recommended ferrous

ld

p
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00
gluconate (32U mg.), one tablet twice each day, and requestethat she

return to the clinic within 30 days. She failed to return, and a

letter requesting her to do so was sent inJanuary 1974. She returned

to theclinic on January 23, 1974. Oral examination at this second

visit revealed one small lesion ich was healing. The subje.ct indi-

cated she felt much better, had expe ienced fewer and smaller legions

and they had healed more promptly than, pteviously. 'Her husband

remarked to the dentist that her personality had improved. Her hemo:j
o

globin level at this second visit was'13.3 g/100 ml, And her hematocrit

was 42 per tent (normal). It was recommended that she continue the

ferrous gluconate reatnent, and reduce the quantity to one tablet
4r

daily.-

Case 5 was the only cpse of Sutton's Disease for which ferrous

gluconate was prescribed in this study. During the three -month period

of observation,

4y

,
the heMoglobin was raised 2.3 g, and great improvement

was seen in her oral"tondition.1 These findings seem to indicate that

O'
she may have suffere i from iron; -defitiency anemia.

Case 6. The subject wa.tx a 3"3.year-old female who was referred to

).
the clental clinic from the Watson Clinic in Lakeland, ,Florida on

January 17'i 1972. She presented a 'two-year history of aphthaus ulcers.

Several lesions were observed at this first: visit. The-investigator

was not present' to procure blood for hemoglobin determination. It was

recommended diat she use TetracyCline mouthwash and Kenalog in Orabase

for temporary relief of Pain. ''The dental consultant prescribed ferrous

gluconate (320 mg.) tEeattTAIt', one tablet twice each day for30 days,

(

The subject report.fd by telephone on tebruary.1, 1972 thatall lesions
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,

were healed. She h ad experienced one small lesion which she aborted

with Tejracycline mouthwash and Kenalog in Orabase. In January 1973

subject reported again that she wad grateful for relief of pain

.and symptoms. -She indidata she-would continue the te)rrous gluconate

therapy because the lesions would recur without it.- .

a Use Thq subject was a 36- year -old' female referred to. the

*
dentil clinic by a dentist in psivat'e practice in Gafnesville, Florida,

on May 6,-1971. She reported' h one-year history, o adhthous Ulcers

and cheilosis;
,

.At the initial oral examination she presented lesions
f

/
4 ,

under the tongues and racks at' thAhgles of Che m6uth, 'Her hemoglo-
.

. ,
. . .

bin level was 12,0 g /100 ml recorded at the J. Hillis 'Vier Health

. \
.

Center.* illere was-no hematocrit procUred:. Thetreatmeqx

,:..,,-1-

recommende&

She was

the clinie

w4siferrous.:gluc onate (320,mg4-one tablet twice each day.

as dto.return.,tethe Clinic a4et.fi,ye days. ,She.visited

May 21,-.1.971Netno improve4nt Wasnoted`in the condition of #,e
.

aphthous.ulcerS.' The eheiOSis was improved. She''re5urried t'o.,the. ,
_ .., . - - .

.- ,.

clinic again bn June.7; 1974',and presented'no symptoms.o6f.Ulcers c)

..,theilosis, A lettqr was seat td. ber On ianuary 21, 1974. asking her., to

return Co tke-clinic.jShe 'reported on:March 20,"1974. She stated that

-she'fei,so wel.l that she thoughti,t was a waste loUtiMe:to continue

her visirsto the clinic. All bral tissue via. normal. Her

last.vigit was 13..5. g/100'*ri,

,
. f

Ease 7, whose:..hemogldhkaleVel was .12A,g71Q0..mr at the initial'
.

.

64 ,
hemoglobin

-
. 4,1.Niskt--te the CliniC,s.could,be'cbp.-side'red tollav presenCe& hemO,43:614m

.7

rea&ing wi
N

thin.normallimis for her.', ..flopever, aftdr'dieferrl:tus

4gluconilte therapy, the.hemoglObili level Was ipOreaed by:145.A-and the
,, e

t ,
A %

condition'of her deal-cavity was.norma1.4 Wed,for additional
.

4% ,

I t,
...V

T

ti

. .
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seems t hiveloeen indicated by/the fidings.

_..

Case 8. This subject was a 38 ear-'old female who was referred

to the dental clinic on June 14, 1971 by,a entist in Dade,,City,

Florida. She reported a 15-month history of glossiti . At the

initial examination she complained that her tongue and throat burned

and hurt,, and, that she had difficulty in .swallowing. Her hemoglOhlin

level wag reported to be 12.2 g/100 ml, according to a_recent labora-

torytory report. The dental consultant recommended ferrous gruconate

A
(320 mg.) therapy, one tablet twice -each day. She returned to the

clinic on June 28,-.71971 showirig no improvement. A letter was sent

to her in January 1974, requesting'a return visit. She reported

by'telephone that there was no improvement in her condition, but she

failed to return. to the clinic. A second hemoglobin level deIrmina-
,'

tion was not-made.

Case 9s, The subjeCt was a 44-year-old female who was referred to

the dental clinic onOctober 15, 1970 with,a two year -history of .

T* t

manifestations of glossitis and aphthous ulcers. .She-reported that

shehad also had dicers in the vaginal area. Oral examination at the

first visit revealed a fiery-red mucosa and tongue. She reported that

she hadno vaginal lesions at the present time. The subject com-

plained that she could not eat.or use straws because of the pain.

She reported that she had difficulty in swallowing. Ferrous glu-

t%

cdnate (320' mg.) was recommended, one tablet three times each day.

4

A biopsy of the inside lower lip was recommended; if this therapy

r

failed. The hemoglobin level at this, first was 12.0. g/100 ml. Her

second visit was made on April 2, 1971, and she demonstrated marked

.42



1

improvesent. She had taken the thr e ferrous gluconate tablets
e

each day for two weeks, experienced marked improvement, and continued

the terapy for two months. At this tine she reduced the intake to

A one tablet each day for a. period of 30 days and remained free of

s

Jesions.. The mouth became sensitive again, and oral, lesions reappeared.

I

v'She increased the ferrous gluconate supplement to,tjte originAl pre -.,

111 e
.

scription of three tablets each day. She made tier last visit Co the

clinic on February 25, 1974 in response to the followup letter sent

to her in January 1974. The subject had no oral lesions prisent at
Il

this time, and reported that1'she had been free of symptoms for three

ye'ars. She continued the ferrous gluconate therapy regularly, taking ,

onetablet each day, and increasing the quantity to two tablets each
s

day for four days during the period of menstrual flow. The hemoglobin

level at her last visit was 13.5 g/100 ml, Showing an increase of 1.5

g.
E. .

It is noted.that case 9 is another subject whose hemoglobin level .

7

at the initial visit could be considered within normai'limits 'for her,

and who demonstrated marked improvement in the oral condition, and

-- .

rise in the hemoglobin level with the ferrous glumnatetherapy. ,It

..

is noted further that therapy had to be continued regularly in osder.

. to prevent recurrence ofd symptoms.
S.

. Case 10. The subject was
.
a 45-year-old female who capeto the

. \

dental clinic on tebrdaFy 13, 1970 with a history of Icheilosis.. 'Oral

---
,

.
;examination confirmed the diagnosis of angular cheilpsis.' The hemo-

globin level'at this first visit was '11.0 g/100.ml. There was no

.
.

hematocrit taken. -Ferrous gluconate (320 mg.) therapy was recommended,,

0 ...
I.

43..
a s.
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and the subject was'instructed to take one tablet' daily, with an '

increase in dosage up to three tablets eachday during the period of

menstral flow. Her last visit to the clinic was on January 17, 1974.

She had no lesions present, and stated that she had learned that she

had to continue the iron therapy or her symptoms would. recur. The
4

hemoglobin level at this tice.was 13.8 g/100 ml, showing an increase

of .2.6 g over the four-year period.

k

Case 11. The subject was a 46-year-old female who was referred

to the clinic by her dentist on April-23, 1970. She reported a

four -month history of glossitis and cheilosis. At this first exaMina-

tion,she complained that she was very tired and sleepy much of the

'time,_that her tongue was sore, and the corners of her lips were .

cracked.' Her hemoglobin level was 15.1 g/100 ml at this initial

visit.. Ferrous gluconate (320 mg.) therapy was recommended, one

- tablet three times each dax for 30 day's. The subject tailed to.re,

turn to the .clinic and did not respond to a' letter whl.ch reciu,ested

he to do so. A telephone call to her was made in March 191,% and

she indicated thar.she was feeling fine. She was convinced that her

'oral problems had been caused by rough treatment given her by an oral-

hygienist. The investigator was unable to procure a second hemoglobin

level.
0

In case 11, the subject may'have bee'n accurate in her selfdiag-

nosis, for her hemoglobin level of 15.1 g/100 ml was' of high normal

range at the first visit to the clinic. Case 11 was one of the three

subjects (cases 3, 11, 20) of this investigation whose hemoglobin

level was 15.0 g/100 ml orhigher at the first visit to the clinic.

44
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A secoul hemoglobin level determinati n may have revealed interesting

comparisons of conditions manifested.

Case 12. The subject was a 53-yaar-old- female volun eer Who

,'

came to die clinic on June 8, 1972 reporting a one-month history of
,---

glossitisand swollen lips.. The initial oral examination revealed

a fiery -red tongue. The hemoglobin level.was 12.7 g/100.m1, and the,

hematocrit was 38'.0 per cent. yarrous gluconate (320 mg.) was

recommended, one tablet each day for t'io weeks. The subject returned

to ?the clinic on July 13, 1972. Her tongue appeared normal but her

lips were still swollen. The hemoglobin at this second visit was

/
13.4 g/100 ml, and her hematocrit was 40.0 pel cent. She returned to

.
the clinic again on January 22; 1974. 4er oral condition wasnormal,

and she indicated that.she felt-well. Her hemoglobin level at this

third visit.had dropped'to 12.0 g/I00 ml, and the hematocrit reading

droppecrto 37.0 per cent. She was advised to resume the ferrous
\

gluconate therapy.

In case 12 it is believed that theto.itue condition Was probably

due to a slight iron-deficiency anemia, since it was rapidly resolved .

through use oeferrous gluconate supplements. Without the therapy,

the hemoglobin level and hematocrit became lower than that which was

recorded at the initial ;Alit tJo the clinic.

sz,

Case 13. The subject was a 67-year-old female who was referred

to the "dental clinic with glossitis add theilosis of long .standing.

,tier first visit was on April 12, 1971, when she presented a deeply.

-

creviced tongue, fiery-:red gingrva,band severe cheilosis. 'She

0,.receivedprevious'treatments of vitamin and endocrine therapy,

' .

s

45
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hemoglobi4 level at this first visit was 10

) hematoc'rit was,41:1 per cent. Ferrous glue

7 g /10 'm1, and the'

nate (320 mg.) was
;

prescribed, one tablet,I each day for two weeks": Kenalog in Orabase

was presCribed for teMporary relief of symptoms. If there was no

improvement with the prescrij)editherapy, a'biopsy was recommended

as a next, procedure in order that a more definite diagliosis could

be reached. She returned to the,clinic on April 30, 1974. She

had reduced the fgrrous gluconate supplement 'to one tablet each

day.. The hemoglobin level at this second visit was 14.2 W100 ml,
,,

procured aCtlie J., Hillis Miller Health center. There was no
,

-: -

hemlocrit determination. The 'hemoglobin -level 'had increased 0.5 g. -.,
- .

Case 14., The a 10-year, -old4m 'le who was mferred to
. 4- , -1'14 A ' , . 4 )-''

,,.
,

'.,:-
..

.the dental clinic &rom-the"J. Hillis-Miller Heal 1er'Centeon Mer4 0,
. ,, .

.. ' '.''. v ',0 ..

1970 with:a long history of Sutton's Dgsedie. On7etxamilikaiion he

.

.

,iptesented, multiple lesiofts Ihroughout the oral cavity. No.hemoglobin.
*4. - Vs

. .

ievel waspdetisrmerted at this first visit. Steroids %prednasonel

-40
.

.

werewrescribed. ;Tile subject returned to the clinic on July 7, i'.70.
$

v.

.t thin` ;time iie"presentedlone,fesi:op on the lower slip (Figure 8), .and.: .

:- 4.
s

4 . ; . .. ,

otherNthan evidence orpoor oral hygiene,, tie seemed very.well. ,She .seemed
.!, ,

.

, 1
,

, 0. .. At

steroid retfmen was'continuipgeand ttie subject showed no indication

.

, ,

. .

o f .facial change due o'.; thesteroids other than.a.heavy lip etriZ., It .

-
,. .,

.
... .

that
...

was recommended&that he use de soft tooth brushnd that 'the carious
.

... 0

teeth be restored as soon as possible. oche hemoglobitile vel at this
9. '

. . .
i.

second visit was lItleg/100,M1. There was no hematocrirt determitatibn
. , * 0 .

s

made. He was requested to return to the cani6 *if' heiinct 'eny eurehter
: eA / e

. . .. . .

tr

.46

s.

,



a

4.,

I

4

- g

Jr. .
.

Figure 8:'-(cas-e 14). Aphthous Lesion4 Associated with Suttod'i Dlsoa6'e

A

A
trouble. The subjectvturned to,th4 clinic on September 14, 1972I

r

-

with recurrence of Sucton's.Disease Whi'h he had endued for aboUt

two months, following two years:ofrellef. His mouth was still

Jacking in oral hygiene. .He had lesions' on the tonguelips and.
4 ^

floo.of the mouth. He was continuing; the prescribed steroids, and

andof Tetracyclinmouthwash and Kenalog in
.

Orabase,bUt none of
..,, .

, ,

these seemed to relieve the conditions. He had severe gingivitis,

and a mouth that was in.a general run-down condition. Scarring waS

. ,
ti

observAd. No hemoglobin level was obtaineclas'the patient! was much

. -

Af 47
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e

A
3,

i. too ill. Steroids, antibiotics, Tetracycline mouthwash and thefuse.

. .
.

. , .
1 . . ' Rf a" waterlpick:were,prescribed. The bject returned one wdek later

1 #,. /a* ."'e" '. ''''.' 'On Sepieuper 204 1972, and examinat n showed healing lesions. The44 . . . ,

C,.. ' 4 1 311101 % .2.....r , .

...........s..... l.
.''.--1 . donth was in much cleaner con00.tioi3 The patient was not sent t the.,

,labbratory for additional hemogrob determination. It vias-rtraommets:1-
4

0.that continue the steroids.
-,.... ,

.

I. 0, .. ..
A I. ItithAuld. be.noted that the ntal consultant prescribed steroidsit -I - . .

/

only. because, of thejudgient tha benefits which may be gained exI____

-to.
-4e

vc, '----or . o
. . . , .. .

oi
o 'ceededitheNrisks which couM involved:. .

,..,

. . ,-.4. 15.,)
f , Case 15. The subjec was a 15-year-old female referred to the,

.et.% , 1' tot . ',.. .-/:

4.
dental-clinic by her dentist. At kber Airst,yisit on bctober 6, 1973

oa,
'4( . e ,... .

she presented a long history of Aphthous ulCers. Oral examination
s

'
#

a

r

one on the left cheek; and one on.the right cheek. The subject

'revealed three 44 legions, one on the left margin of the tongue,
-

reported that she had endured these lesions since She was three years.

old, wit!' recurrences at least once each month. Her hemoglobin lev.1.
, ..)r .. .

'. .at this first visit'was 13.7 g/100 ml.. There was no hematocrit deter,
.

, r

.. , minati6n, She was given a prescription forTetracycline mouthwash. 4/ . ,., %
, t,

' and in Orabase; and requested to return 'to the' clinic after,
.

. .0
. . .

*..,A
one month.' She Aid not return to the cliniC until January /0, 19742

At this second"visit, she presented three small lesions: 'She indicated

h
that she- did not like the taste of the Tetracycline mouthwash,. and

thereYore did not use it. The hemoglobin leVel at the last visit was

12.5 g/100 and the hematocrit was 34.0 per cent. There was a

decrease in henibtlobin'of'1.2

Case 16. This, subject was a .19-year-old male who was referred to



47

.°the,clinic from the J. Hillis Miller Health Center on November 18,..:

1971. He reported a five-year history of multiple, deep, d painful. ''

lesi,---ona_of the morh,andtOf the rectal and mnal regions. AL an-;

'r

--

earlier date his 'Physician had prescribed steroids for a brief time.;%,

Sutton's Disease was the - diagnosis. Oral examination reveled severe

aphthous ulcers, and the subject reported that he had,endured total

mouth_ involvement. 'The hemoglobin level et the first visit to the

clinic was 13.8-g/100 ml, as had been recorded on the medical record
't

4't from the J. Hillis Miller Health Center. There was no hematocrit

determination recorded. TetracyCline mouthwash and .ltenalog in Orabase

were recommended for temporary relief of symptoms, and upe of a water

pik was recommended for maintenance and cleanliness. The subject

was informed that steroids would be prescribed if he showed total

mouth Involvement again-; His mother reported on February 15, 1974

that her son was no befter, but that she believed he was- no worse.a . .
ThseHemoglobin level on February 20, 1974 was reported to be_ 12.9

'

g/100 ml, according to report from his physician's offite,irclampa.

tThis represents a decrease of 0.9 g in the hemoglobin level. -Femme1.,.,,,-

...3, .

gluconate (320 mg.) was prescribed at this time, one tablet every day

for. 60 days. He' was requested 'to return to the dental clinic after

this period of time, which was beyond the extent of the present study.

Case 16 presented symptoms of the classic Sutton's Diseise Syn-

drome, and although no improveMent or deterioration of his oral condi-

.

S'4,

tion repofted, it would be interesting to, no the outcome of the
6.

ferrous;gluconate therapy-he is presently followin .

Case 17. 1The subjec was a22-year-old female volunteer wh'./c;

reported to the clinic on April 16, 1973. She reported that she had

49
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a
a A

suffered from aphthous ulcArs for as long as she could remember. She

Tresenbedl a giant lesion on the lower left lip. Her hemoglobin level

at this first visli
t was 12.0 000 nil. There was n Hematocrit deter-

/urination. TetraoYeline mouthwash' and Kenalog.in.0 base Were prescribed

l',.,for temp rary relief of symptpms. The patient rest ned to ,t,21inic.

1
I

on Febru ry 26, 1974, and presented persistent aph ous sions. She

reported that she took "iron-pills"-during the int rmittent weeks of
i-

taking birth control pills. Her hemoglobin level t this second visit

to the clinic was 13.8 g/100411,'showing an increase of1.8 g/100 ml

during a 104 month period'. At this time, it was'recommended that she

take 14ine-4-,pay" iron supplements. .She returned to the clinic on

April 2,1974. She presented no lesions, but reportedothat she had
.

suffered one legion recently. The hemiil
i

.

n level at this third visit .,
1

2,

was 13.9 g/100 ml showing an increase of 0.1 g over, the past month.

The hgmatbcrit aethis third visit was 3 .0 per cent.
:

Case 18: The subject was
4

a 22-year-old female volunteer who

It
,

.a
,..,

.

, .

C reported a tyo-year history of aphthous ulcers. She, reported to the..
.. . .

.

clinic on November 2, 1913, and examination ,revealed on lesion on the

lower lip. She reported that she had'a history of anemia. Her hemo-
t

. ,

globin level was 12;5 g/100 ml at this first visit. Kenalog in.Orabase:

was prescribed. The subject reported in January 1974 that she felt v.

better, and that she had no oral lesions. The subject revealed that

she had taken oral iron supplements of.her own accord.. Ole subject
t

not retu4n to the clinic for a second hemoglobin determination.

. .

Case 19. The subject was.a 29 -yeajr -old male who was referred to -,.

the dental clinic on March 3, 1973, with a 17-year.hiatOry,of Sutton's.

5 0
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His subsequent.vis4ts to the J..Hillis Miller Health nter indicated

Disease. Oral examination revealed multiple lesions on the lip and

deep into the pharynx. The subject reported that he had taken vita-
.;

mins and haehad smallpox inoculatiAns, but nothing he had done had

helpd.Several areas ofscarring were observed. The hemoglobin7- - ,
4 10/ I

level was 14:0 g7100 ml. Tetracycline mouthwash as prescribed., I

411

thatlhe tad no permanent` improvement. The investigator

cont ct the subject for a second hemogWn level.

Case 20. The'. subject was a 28- ar-old male volunteer who fir t

as unable to

I

repo eed to the clinic on June 28, 1972 with a long history o'f aph

thous lesions. Oral examination revealed a deep lesion on his

'lip (Figure 9). The hemoglobin Level was 15.0 g/100 ml atiis st

'vis t, and a hematocrit o6 43.0 per cent. The ubject stunned to/

the dental clinic on November 7 1973.' Examination revealed-no

lesions present at this tithe, and the.Subject indilked that he had

had no problems f or over a year. The subject revealed.'that his

diet had been much improved. His hemoglobin level at .the last visit

was 16.5 eloo Ml, which shows a 1.5 g increase singe his initial

visit. The hematocrit was 46.0 per cent.at the final visit, showing

an increase of 3.0 per cent.

Ciie 20 indicated that he became aware of the inadeqUacies of his

diet, re- evaluated his eating habits, and proceeded to improve them.

Hesrealized that, he was not getting.enough protein, and "good, red

meat". The government food stamp plan had enabled him to improve his

, . .. ..
. t.

eatinghabits, and thereby improve his.bral,conditivn. . .

.

Cade 21. Thesubject was a 36-year-oldfemale
Z

referred to the

.

-51
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Figure 9. (cale 21). 'Deep Aphthou6 Ulcer of the 1.4Wer 1.1.0

clinic from the J. Hillis Miller Health Center on November 11, 196,

and reporting a seven-yeir history of aphthous ulcers. Examination

revealed three ulcers at her first visit. The hemoglobin level was

12.1 g/100 ml, and the hematocrit was 35.5 per cent..iKenalog in Ora-

base was .prescribed for temporary relief .of symptoms. The subject

returned to the clinic on /jay 6, 1974. She indicated that she had no

'oral problemg,'and that She had. been taking One-A-Day vitamins with
. -

iron:

52
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Her hemoglobin level at this second visit was 13.8 g/100 ml,

showing an,increase of1,7,g since her last visit six months earlier.

Her hematocrit was 40.0 per cent, demonstrating a 4.5 per cent

increase.

Case 22. The subject was 4 39-year-old female referred to the

dental clinic by her physician on October 7, 1971. She complained of
r .

.

/
,

having endured aphthous ulcers and cheilosis for long periods of time,
. .

I

.
, .

.
, ...

and reported that she had both vaginal and oral lesions at the
. ....-----

present time. The subject indiCated that the vaginal lesions were

causing marital problems. She had bden taking vitamins for four

/ .

/
1 months but recognized no improvement. The hemoglobin level was

13.0 g/100 ml at this first visit. Her hematocrit was 38.5 'er c n
qi

.
A i

Kenalog in Orabase wasprescribed for immediate relief of sympt
/

The subject returned to the clinic on October 28, 1971, and t ee

3
(

semi-intense'aphthous ulcrs were observed, one on the lower 14,

,
,

;
,

,

one on the- floor of the Mouth, and one.on the tonele.. She reported
.

1
.

that she had one 'vaginal lesion. The,consulting dentist prescribed

steroids (40 mg.) for seven days, then a reduction to 30 mg. for one

C, At week, a further reduction to 20 mg. for one week, and finall5r red.

tion to 15 mg. to see if-her condition would stabilize.
.

T racycline

(if
____..L ____L was also prescribed. The subject made her las visit to

4

the clinic on April 8, 1974. She presented one very small lesion on

the right cheek, and reported that str had suffered no vaginal

lesions. Her hemoglobin level at this last visit was 14.1 g/100 ml,

and the hematocrit reading was 41.0 per cent. Her overall condition

was considered very much. improved. The hemoglobin level had increasid

53
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1.1 g, and the hematocrita in

that she felt very well.

52

s.
."s

tease was 2.5 per cent. Shea reported

Case 23. The subject wasa 5I-year-:old female who was referred

by /the J. Hillis Miller'Health Center on May'3, 1972 with a five-y.Ae

-
I .

.

history of..Cheilosis and glossitis. On examination she presented a
4

hot, burning tongue and cheilosis. The heMoglobin level was 12.0

g/100 ml. Zinc oxide was prescribed far the cheilosis. The subject
. returned to the clinic on S

was uncHanged. The investi

- level on theooecond visit.

r

a

f
tember 19, 1972, and hei oial Condition

.
.

.ator was unable todebtain a heml7lobin

M

Case 24J fie subject uias a 52-year-old female,who wasreferred

to the dental clinic from ti-e Islatson Clinic in lakelthd, Florida on

November 8, 1972. She presented a history of aphthous,.glcers which

usually lasted as long/as I

the t ue as... the sides of

days. Epmination.showed lesions under

thetongue,and on the upper lip, Figure

-10 and 11). The subject re orted that she was eating only oatmeal,

since everything else hurt her mouth. She had gained 20,pounds

within the lastyear. The hemoglobin level was 14.0 g/100 4, and
the h.emAtocrii. was 42.0 per cent.

Tetracycline- mouthwash aneKenalog..

in Otabase were prescribed for temporary relief Of symptoms. The
.

subject reported next,ftom Lakeland, Florida on November 25, 1972,,
,

stating that she still had the ulcers, but that they 'usually cleared

up in three days with the use of Kenalog in Or . The investigator

wa13 unable to have 'the subject return to the clinic for hemoglobin0
0

determinations. ;

Case 25. Thesubject was.'a 75-yeaf-old female who was referred

by the Watson Clinic in Lukeland,'Florida on August 2, 1973 with the

A
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Figure 10. (case 20.: Multiple .pbthous Ulcers on the
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Figure 11. (case 24). Close-up View of MuktilIe AphthOns Ulcers onthe UppersLip.
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re46rd of a long history of hdt-burningtongue. Upon examination

in the dental clinic her tongue did not appear smooth or atrophic As

might he,seen in glossitis.. The hemoglobin level al this firt visit

was 12.3 g/100 ml, -and the hematocrit was 40.0 per.cent. The subjectf

returned to the clinic on March 19, 1974 with the same chief complaint,

.-a burning:ibhot tongue. The'hemoglobin level was 12.3 g/100 ml, the

as it was at the first visi.. The subject returned to the' clinic *.

on April 13, 1974 appearing somewhat better. She claimed that she

felt 'such better, She had been tdking vitamin tablets with iron. for

the last month, and declared that this was, the reason she felt better:

The hemoglobin level .at' this last visit was:13.7 g/100 ml showing an

increase.of 1.4 g. Fer hematocrit at this last visit was 42.0 per cent

showing an increase'of 2.0 per cent. -
/.

*This.subj4ct was persistent in finding relief from the symptoms

although her symptoms were difficult to diagnose during herivisXt to ,

A

."

the yinic. Since the hemoglobin level showed an increase after )1

,

self-medication of vitamins with iron, a'condition of slight iron-
,

\,

defic* cy agemia may be
i
considered an uncle lying cause of her am t o-r,

,
#.

. -,
/

. .

'Effti.!rs of FeL-ons ClueomaLe_Therally on 13 .Subjects
. .

Thirteen of the 25'subjects (cases 1-13) in las experimenttl

ZnvestigaLion,were selected to receive ferrous glusonate therapy..

Although recording of the hemoglobin level was important for the pur-

poses of the Rudy, it was not primary factor,ia the decision cifthe

derital consultant to Ke.serille ferrous gluconate. The prescribed

thetapy vas in tht,foym of ferrou'sglUconate (320 mg.) tablets In

dosages of one to three tablets daily for a period of 30 days.

L

.

51
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The subjeCts were observed A the dental clinic of the Univehity

of Florida during the fouryear period of time from February 3, 1970
.

until April 3, 1974. Lt may Be seen in Table 2 that observations of

e subjec.ts extended from miilimum period of two months to

imum period'of 48 months. Although subjects were requested to

eturn to the clinic after 30 days of following the ferrous gluconate

.

x- ..-treatment, very few complied. Continued ehcouragement was required4

to achieve reasonable success in, gettIng subjects to return .or a

followup check of their conditions. Subjects indicated that they
.e,

wanted healthy mouths

tion and maintenance:

effort was necessary

free of disease,, pain, and high cost of correc=

When they were enduring intense pain, nd real

.
to encourage subjects to make the initial visit

to the clinic. However, once free of immediate pain,'Lhe need for a

-- second visit was a remote consideration.

Inspection of Table'2 reveals that, atypical,' conditions exhibited

4 by these 13 subjects at
)

the first visit to the clinic included

.

aphthous ulcers, gloSsitis, cheilosis, and Statonts.Disease. Five

qajectspresented combinations of these'lesions%
.

.c

,

Hemoglobin levels at the firstand'second'visits arerecorded in
. ,

g/100 ml; and the extent Of change'is indicated in Table 2. It maybe

noted that the readings of hemoglobin levels at the initial visit Of

t

'' 12 df the subjects ranged from 11.2 g to f5.1 g, wi,th an average
.

'
e

t
reading of 12.5 g. The readings of the hemoglobin levels at the

second visit of 10 of the subjects 'ranged from 11.9 g to 15.5 g, w ti

an

1\t

average reading of 13.99 g. The change in hemoglobin levels f om,

the initial visit to the second visit of subjects ranged from +0.5 to

+3.3 g, showing an average increase of 1.61 g. AlJ subjects for whom

58'
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complete hemoglobin determinations were made showed at least some increase .

in the level following ferrous gfuconate treatment.

Hemoglobin level. readings were incomplete for cases numbered six,

.

eight, and,eleven. The investigator was unable to procure any hemoglobin

determinations for, case numbelr six. Casesnumber eight and number '11

reported oral conditions by way of telephonefot the second visit, and did,

not report to the clinic for a second hemoglobin reading.

It may be seen in Table 2 that the final assessment of the oral con-

dition, which was made by the dental consultant at the final visit, is

given in simple terms of improvement. Further eAaminacion of Tslble 2

,

discloses that nine of the 12 subjects for whom data "ere available (75
(

per cent) showed marked improvement in the oral conditions following treat-

ment with ferrous gluconte. The thirteenth subject, case number 11, did
k

not return to the clinic for final evaluation but reported by telephone

that she "felt fine". /

(
Two subjects, case number two and cage number eight, were the only

two cases who showed no improvement in the oral conditions following the

ferrous g:luconate treatment. In the "Report of Case Findings" it was

indicated that there was doubt that case Chumber two ollowed instructions

for medication properly, if at all, since she responded to 4. elephone call

stating that she was' not foltowing the iron therapy prescribe for her.

Case 'number eight did not return to the cli4ic -for reevaluation and only

reported by telephone that there was no improvement in her condition. One

subject, cise number three, was reported to have demonstrated .only sight

improvement in the oral condition Case n, ber three reported by telephone
I

. .

..4,.. to thCclinic that ht did not suffer lef i
P
ns as often as previously, but

,
,

.:.. t,

4
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continued to experientethem intermittently. 'It can be seen from

o..."

Table 2 that,the level,of hemoglobin for thi§ case could be con-

sidered at a hf;',44 lev, at the initial vistt, (15 g), and after

mik

therapy wasincreased to 15.5 g. Cause far his failure to.improve

remains in doubt.

Effects of Treatment ReAdered to 12 Subjects
without Use of Ferrous Gluconate '

.Subjects numbered 14 through 25 were treated without the use.of

A

ferrous glpconate. It is pointed out, that the therapeutic Management

of oral lesions manifested in most of these subjects was attempted

through use of Tetracycline mouthwash, Kenalog in Drabas.g, and in

.

one case, Zinc oxide. .Systemic steroids were used in three cases

where lesionS were "too extensive, too deep, and too numerous, oin

areas to which topical steroid ointment cannot be easily applied"

(31). It Is emphasized that these drugs were given only as temporary

medications, since they do not prevent oral lesions from recurring.

The drugs do, however, reduce the pain and curtail the length of time

during which lesions,will persist.

Inspection of Table 3 reveals that the atypical oral conditions`

exhibited by, these 12 subjects at the initial visit to the clinic
1114.

int 1 u ded six subjecith aphthous ulcers, three subjects with

Sutton's Disease, one subject with glossitis, and two subjects with

combinations of aphthous ulcers, Cheilosis, and glossitis. Hemoglobin

levels at the initial visit to the clinic showed a range of 12.0 g

to 15.0 g with. an average reading of 13.15 g., The, hemoglobin levels.
P

1

at ale second visit of seven of the subjects for whop{ readings were

61.
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available ranged from 12.9 g to 16.5 g with an average reading of

14.07 g. The <change in hemoglobin levels from the initial visit to

the second visit of subjects ranged from -1.2 g to +1.8 g, showing'

an average increase of 0.77 g. It may be observed in Table 3 that

cases numbered 17, 20, 31, and 25 show an increase in hemoglobin

levels of 1.4 to 1.8 g. These four subjects reported that they had

taken oral, iron supplements of their own accord, or that they had

received a prescription from their physiCians. These supplements

may account for the fact that their hemoglobin levels were increased

more than those of the other three subjects for whom readings were

taken. Hemoglobin level readings were incomplete for cases numbered

'14, 18, 19, 23, and 24 since the investigator was unable to secure

a second hemoglobin reading.

The final assessment of the oral condition which was made by

the dental consultant at the 'subject's final visit to the clinic is

e , given in table 3. Time periods during which subjects were observed,
511 ' _

.

are shown to extend from a minimum of. two months to a makimum of 47

months. It may be observed that only two subjects, case number 20

and case number 22 showed marked improvement in oral conditions, and

two additional subjects, cases 21 and 25 showed only moderate

.improvement. Three of these subjects reporte4 that,they had'taken

oral iron supplements independently, and the fourth subject was

$ p're ctibed steroids. It is not kntwn whether the three subjects
,

.
A P . wool have shown improVement if they had not taken the oral iron

(, \ , .4
.

suppiements.

!.*

Thresubjects showed only slight improveMent, and two of'them,
N ,,

cases 17 and 18, reported that they had taken 1.itaMtns with iron
e
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supplements. Four subjects showed no improvement at all, repr.eseloor-

ing 40 per cent of'this group of subjects for whom complete data

were available, and for whom ferrous gluconate was not prescribed.

not possible to contact.case number 19 for a final

evalua ion of his condition.

.flypotheses

It was hypothe4zed first that the hemoglobin level in the blood

is related to the recurrence of such oral lesioqsas glossitis,

aphthous ulcers and,angular cheilosis. Those subjects. in wiom the

hemoglobin was increased to a level of 13.4 g or higher, whether or

not they received therapy with ferrous' gluconate, all showed at

least some improvgment in oral conditions, Those patients whose

hemoglobin levels at the last cl;ar visit were recorded at 12.9 g

or lower showed no improvement in oral conditions.

It has been stated previously that assessment of normal values

for hemoglobin has been asignated at levels ranging upwtrd from 13.5

g/100 ml. It seems reasonable to conclude that the findings of this

investigation support the hypothesis that l!emoglobin lqvc1I-nt

lower margin or,below the recognized minimum normal range may accom-

N4.44/

pany or promote the occurrence of oral lesions such as glossitis,

aphthous ulcers and angular cheilOsis. It may be concluded furthers

that as hemoglobin levels are increased, these oral conditions are

, improved.' .

The second hypothesis was that therapy with iron supplements

will reduce or control tfe occurrence of glossitis, aphthous ulcers

and angular cheilosis. Data availablefor 12 of the 13*subjects
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who were selected to receive
.

ferroUs gluconate,therapy show that,

nine subjecta -(75 per cent) demonstrated marked improvement in the

of conditions following treatment. Of the other three subjects,
'-;.;"

therA was doubt that one Subject followed instructiods for the

ferrous glv.anate therapy; one subject failed .to return to the clinic

for reevaldion; and the third subjeCtdemonstTated only slight

improvement. These findings seem to,be consistent with those of

Suzman (32),Waldenstrom (34) and Darby (7).. On the basis of these

findings, the hypothesis is accepted.

0
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CHAPTER'V
SUMMARY, CONCLUSiONS AND RECOMMENDATIONS

a
4

Summary

The purpose bf the present study was to present an experimental

investigation of the manifestations of aphthous ulcers, glossitis,

wv

and cheilo8is in the oral cavities of 25 subjects, the use of ferrous

at-

gluconate supplements on the control of these lesiods in 13 selected

subjects, and the hemoglobin levels at initial.and final clinic visits

ofall subjects for time periods which varied Irom one month to four

yearS. The investigation was delimited to a study of subjects who

were solicited in the Gainesville, Florida area, or who were referred
--,

to the dental clinic of the'aCollege
of Dentistry at phe University of

Florida. -Selection of subjects was ?invited to the judgment of 'the

dental consultant who was preseht in the clinic at the time of the
o

initial visit. His assessment of oral conditions. and selection of
therapy preScribed were the final judgmentf..

Petermiw.tion of the

hemoglobin level was made by the'inveStigator,
a registered technolo-

gist, and was limited to the use of
the'cyanmethemoglobin.procedure.
;.'In order to accomplish

the purposes of the study, th% following

hypotheses were postulated:

li' The hemoglobin level in the blood.is related to the occurrence:

of such oral lesions as glossitis, aphthous ulcers, and angular cheilp-

sis:

6'6
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2. Therapy with iron supplements will reduce or control the ti'. ,

occurrence of glossitis, aphthous ulcers, and angular cheilosis

Terms were defined as their meanings were interpreted for use

in the pr sent investigation. A thorough study and review of related

.
literature was made, and it was revealed that few studies have at

t._
tempted the investigation 6flthe occurrence of these oral lesions with

the possible relatedness of hemoglobin levels, and the effects of

therapy with only iron supplements..

Data which support this experimental investigation"Were provided

by theeparticipation of 13 subjects who-were selected by the dental

consultant to receive ferrous gluconate suplements during the experi

mental period, and by 12 subjects who received no ferrous,ilconate

treatment. Clinical, laboratory, and deriptiv datg were obtained

at the sublet's initialiand final visits. All data were:tabulated

and summarized for purposes of comparison and interpretation of the

findings. Interpretations were made with particular reference to

apparent relationships between the hemoglobin level and periodic

occurrence and reduction of oral manifestations of aphthous- ulcers,

.
glossitis and angular theilosis.

°*1
Conclusions

On the basis, of the findings, and.within the limitations

posed in the present Avest tion, the following conclusions .;1;;.4c-41ade:

1. Presence of the drat sions of aphthous ulcers, glossitis

and cheilosis does not appear to be significantly related to hemoglobi

levels which fall well within the generally accepted normal limits.

1 V

2. Although hemoglobin levels may fall within the generally.

67
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accepted normal 1. its, ferrous gluconate supplements have a profound

effect, upon reversal of established oral lesions and the prevention

of recurrences.

3. Hemoglobin levels which are at the lower limits, or below

1/4,Alk

the recognized minimum normal range seem to accompany or promote the

occurrence of oral lesions such as glossitis, aphthous ulcers and

%
angular cheilosis, and as hemoglobin leVels are increased, the oral

conditions are improved/
t.

4. Eemales appear to have a tendency toward occurrence of iron

deficiency more often than males, especially during the Childbearingt.,

years, and therefore show more ,frequent Manifestatiens of pral

lesions apparently related. to the hemoglobin level in-the blood.
1

5. When ferrous gluconate supplements are prescribed for the

Management of oral lesions such as aphthous ulcers, glossixis and

cheilosis, subjects show' inareaS4 in hemoglobin determinations, and

the majority show marked improvement in the oral conditions following

treatment.

6. When ferrous gluconate supplements are not prescribed for

the management of, Oral'lesions such as aphthous ulcers, :glossitis and

,cheilosis, subjects show no improvement in the oral conditions.

4
7. Although the regular intake iron supplements is not recom,

mended, it appears that some subjects require daily supplements until

theltsions resolve, and,some subjects require,daily supplements,

indefinitely.

"*- 8
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In )he future, the variances in hemoglobip:0Rvels will have to be .

considered, What may be c sidered a normal hemoglobin level in an average

individual may natbe hde ate to control oral lesions in Ian otherwise

. healthy\individual. We dor5t know what a normal limit is for theieL

,

indiViduals. What we do knbw is that the extra boost with iron therapy
0

, birings out relief to thesL individuals. ,1,
d.

. k

f . Even though this pilot study mayge,considered inconclusive because '.
e ' .

Of the small sample studied) the results indicate a strong relationship
. * 44

1 ,
.

exists between the oral lesion and anemia. Until the consequences have been

k 6. *.

. .

determined and fecorded on lariler studies the health educator phould.be

1.
. .

.

.

aw.

.

are- that the strong possibilitli of nutritional anemia exists when the

/ / p -

oral' lesions are present. This information 9n dental health should be

i

.
. %.

ncluded in a comprehensive health educltion,prograni in the scAbols,

%

.

Redommendations "
J

Based on the findi gs reported "in t investigation,ithe f9powing
...

irecommendations are ma
ti

1. The study should be.replieated in

i
whre icon-deficiencymay not beencountered a yegilealy,as it is

I .
A t 1 1

reported to be found in Florida.

40oc1raPhic area

V

2. Additional studies of larger geoups of,suOectS shoulkbe t

.

re. ,
conducted, under conditions of more direct control of the prescribed.conditions

..

treatments.
s

0.

. II -

3. Similar study should be made of these conditions where all,'
-

,
0

su je;th are givffl double-blind opt ionp'using iron,Akets and
.. 4F1

.

I
similarlar placebos. ,

.

, .. .

4; AdditiNal studies should be conducted whete more extensive,
1.. '

hemoglobin determinations and blood analyses are made; '..

.

. i ,

. 4...

. i B9 . . . ....! ..
.K. t ,As . .. I

'.., ,
.

., :
. v A

.

$ a t

% tit. #I
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.
. c .

.. .



4

(

V

1. Abbott, O.
A'm, J. Dis.

BIBLIOGRAPHY

and Ahmann, C. "Iron Deficiency Anemia in Child,re,
Ch.,,58: 811-816, 1939.

2. Hematologic Slide Rule for Calculating the
Constants", J. La. Clin. Med., 34: 434, 1949.

3. "Angular Cheilitis:and Iron Deficiency", New

J., 65L258-261, Oct. 1969.

.Best, W. "A

Corpuscular

Burton, J.

Zeal. Dent.

4. Chopra, G. and Kevany,' J. "International Approach to Nutrition

,

Anemia", Am. J. Pub. He., Vol 91 No. 2, pp. 250-251, Feb. 197V
\

5. Coleman; D., Stevens, A. and Finch, C. "The treatment of'Iron.

Deficiency Anemia", Blood, Vol. IX,No. 6, pp. 567-581,. June 1955.

6. Conrad, M. °Iron Balance and Iron Deficiency States",
'Borden's Rev, Nutr. Res., Vol.. 28 No. 3,. pp. 49 -69, July -

September 1967 ,

7. Darby, W. "The Oral nifestations of Iron Rficiency",

8. Durovic, E. "The Problem of Angular Stomatitis",4Prakt. Zub. _Lek.,

17: 3057308, Dec. 1969,

pp. 830435, March 30, 46.

9. "Effects of Lron-Deficinncy Ii ni IP.eo,:ruiltano or Ov!

American Academy of Vcdiatlf.r..:,", 111(2.,1Aicli_L:tC,Iti Vol. 13 No. 16,

Issue 328, Aug. 6, 4966. . .

10. '
Graykowski, E.; Baiile, M. ani Sti-Wey, H. "R?cur1rentAplithous

Stomatitis",'J.A.M.A., Vol. 198 No.T pp., 637-644, May 16., 1966.
.

. .

11. .Guest, G. and BroWn, E. "Erythrocyees and Hemoglobin of the

' Blood in Infaricy and,Childhdod, III Factot't it Variability,

Statistical Studdes",.1, Dis. Ch., 93: 486, 1957.
'.

,

,12. GutelluS, M. "The Problems of Iron Pefi,ciency Anemia in Preschool

. Negto Children ", Am. J. Pub. He., Vol. 59 No. 2', pp. 290-293, --- I.
Feb. 1969. .

....
s

. .

A

41°

.

70

68

.
s

J a.



69

.

13. Horecker, B. "A primary 't Inda.rd for the Colorimetric DeLet-mina-

'0.on of Heimoglobin", J. Lab. Clin.
, ?
Med. 31: 58941946.

17. Hunter, F; Crove- Rosmusseh, M. and Soulter, L. "Spectrophoto-
. . .

metic Method for Quantilating Hemoglobin in Plasma or Serum",.
Am. J. Clin. T.; 20: 42 1950.

15. "Increase Iron Fortificatio of Foods", The Medical Letter,
Vol. 14 No. 22, Issue 360, act. 27, 1972.

16: Jacobs, A. and Cavil., I., Pyridoxine and Riboflavin in Patterson-
Kelly Syndrome", Br. J. Haem. , Vol. 14, pp. 153-160,-1968.

.

,17. Jacobs, A. and Cavil t. "The:Ora Lesions of'Iron Deficiency-
- Anemia Pyridoxine and Riboflavin Status'', Br. J. of Haem.,
Vol.. 14, pp. 291-295,1968,

18. Kajani, M. "S".0dies oeIroirAransport in P'artal and Syq.t26ie
Circulation", Blood, Vol. 33 6. '5, pp. 677-689, May 1969.

. .

.1'9. Kerman, J. "iqummei4inson Syndrome", Arch. Otolar., 27: 66:-N,
Oct. 194Q.

20. "Laboratory Assessmedtwof.NuNitional.Status"i Am. J. Pub. He.,
*

. Suyp., Vol. 63, p. 28, Nova 1973.
.

21. .Lathan M. and Cobos, F.."TheXfects of Malnutrition on Intellec-
tual Development and Learn,IAlg', J...P4b. He., Vol. 61 No. 7,

' pp.-1311-1313, Jul 'Y 1971.

22. McInroy, R. "A Micro - Haematocrit for Determining the Packed Cell'

Volume anil Haemoglobin Concentrations on Capillary Blood",
J. .Clin. P., Vol. 7, p. 32, 1954.

23. Makili, E. "Prevalence of Angular Stoatar.itis, Cortelation.of Food
. nd Metabolib of Vitauins and Iron", A0C;....9dtt. Sc., Vol. 27,

.

p. 655-680, DD c. 190. ,_'
. 47.

. / A

A ,, i`
24. Millet, A. "A Simple and AeC..nrate Hematocrit Tube ", J. Lab. and , 1

Clin. Med., Vol. 24, p. 54)', 1939. /

,

25. 'Nizel, A. "Iron anl Micro Elements", 14&ienee of Vutritioo arid
its_Application in Clinical Dentistry, W. B. Saunjirs Co., .

Philadelphie, Second Edition pp. 87- 190.
0

26. Phic n s Desk Reference,,P blisher Chales Baker Medical.,Jr.,, pedica

Eccind mics Company; Oradell,- fw Jersey,' Second Editions, pv 602,

19173. .
,

c

a.
1.

/



70

A

27. Shafer, .G.; Hine, M. and Levy, M. "Diseases of the Blood and
Forming Organs", Oral Pathology, Third Edition, pp. 665-700, 1974.

28. Schour, I. and Massler, M. "The Effects of Dietary Deficiencies
Upon the Oral Structures", J.A.D.A., 32: 44?-482, 1945.

29. Scopp, W. "Ulcerative Lesions of the Oral Mucose, Oral Med
Chaptea'p...100, 1969.

30. Stanley, H. "Aphthous Lesions", ()sal Sueg.ery, Vol. 33 No 3; '

pp. 174-179, Feb. 1973.

31. Stanley, H. "Management of Patients 4 with Persistent Recurren1J
Aphthous Stomatitis and Sutton's Disease", Oral Surgery, 7(:)1.., 35
No. 2, pp: 174-179, Feb. 1973.

32. Suzman, M. "SyndrOme of Anemia, Glossitis and Dy-sphagia",lArch.
in Med., Vul. 31 No. 1, pp. 1-21, Jan. 1933.

33. Vogel, P. "Oral Manifestations in Hematologic Disorders",
Oral Surgery, Vol. 16 No. 1, pp. 21-30, Jan. 1963.

34. Waldenstrom, J. "iron and Epithelium, Some Clinical ,Obsery
Act. Med. Sc., Supp. 90, pp. 380-396; 1938.

C.

tions",



J

Additional References

Adebonojo, Festus 0. and Strahs, M.S.:"The State of Nutrition of
Urk9an Black Children in the U.S.A. ". Clinical Pediatrics 12:
563-570, September, 1973.

Ascoli,. W., Guzman, M.A., Scrimshaw; N.S. and Gordon, J.E.:
"Nutrition and Infection Field Study in Guatemalan.Villages,
'1959-1964% Arch. Environ. Health 15:439, 1967. .

Driscoll, E.J., Ship, I.I., Baron, S., Stanley, H.R., and
Utz, J.P.: "Chronic Aphthous Stomatitis, Herpes Labialis and
,Related Conditions: Combined Clinical Staff Meeting of the
National Institutes of Health." Ann. of Int. Med. 50:1475-1496,
June, 1959

Hellman, R.W. and Smith, H.S.: "Hemoglobin Patterns in Low
Income Families".. Pub. Health Rep. 83:61, 1968.

Katzman, R., Novack, A. and Rearson, H.: "Nutritional Anemia
in An Inner -City Community:' Relationship to Age and Ethnic
Group". JAMA 222:670, 1972.

(.1
The Medical Letter: "Increased Iro Fortification of Foods"..
Medicallsetter 14:Issue 60, Octobei 7, 1972.

Owens, G.M., Lubin, A.H. and Garry, P.J.: "Preschool Children
in the U.S. who.have iron deficiency?" J. Ped. 79:563, 1971.

Ship, I.I., Merritt, A.D:, and Stanley, H.R.: ,"Recurrent
Aphthous Ulcer's ": A. J. Med. 32:32 -42! JanuarY, 1962.

N41

.

73

4

0

0


